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Project Purpose  

To implement an erosion control and beach/dune 

restoration that will provide short and long-term 

protection for threatened residential structures, Town 

infrastructure, and recreational assets along the east 

end of Holden Beach.  
 

Project Needs  

-To maintain and promote a recreational beach area 

-To maintain and promote public parking and access 

points 

-To preserve the tax base 

-To help maintain the island’s tourist industry 

-To complement the existing island wide nourishment 

protection activities. 



Alternatives 

1) No Action 

2) Abandon/Relocation 

3) Inlet Relocation with Beach Nourishment 

4) Terminal Groin Structure with Beach 

Nourishment 

5) Beach Nourishment only with various 

borrow sites 



OUTLINE 

-Project Site 

-Borrow Areas 

-Alternatives 

-Modeling of Alternatives 
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Sand Starved Offshore 

 
Net Transport 



General Location Map 

 



East End Street Names 

 



ONGOING HB  
BEACH MANAGEMENT ACTIVITIES 

• Central Reach Permitting 

• Terminal Groin/East End Project 

• FEMA Hurricane Irene  

• Annual Monitoring Data Collection & Reporting 

 

FEDERAL PROJECTS 

– AIWW Dredging/Placement 

– BCB 50 Year Project 

– LWF Outer Channel Dredging (Sidecaster, Murden) 



2000 to 2012 Activities 



Oak Island Fill Activities 



Highest Erosion Rates 

on East End 



Local Net Transport 

Reversal into Inlet 



• Volume Change 

• Shoreline 
Change 

• Has occurred 
annually since 
2001 

• Nourishment 
Planning & 
FEMA Eligibility 

Annual Monitoring Analysis 



 

Existing Monitoring 



Existing Biological Monitoring 

•Annual beach surveys 

•Sediment compatibility analysis 

•Biological monitoring for bean clams, mole 
crabs and ghost crab holes. 







 

Hurricane/TS 

Hanna 



Station 

Unit Volume Change due 

to September 2008 Storms 

(cy/ft) 

15+00 
-1.6 

20+00 
-21.2 

30+00 
-5.3 

40+00 
-12.3 

Erosion 



Relatively Stable last ~70 
years 

Similar in size to USACE 

933 project in 2001 



Sediment 
Transport 



Project History 
(2000-2010) 

Ebb Channel SE 

Alignment ~ 

Significant HB 

Shoreline Erosion 

Ebb Channel S/SW 

Alignment ~  

Less Erosional HB 

Shoreline 



Inlet Channel - 
Follows Deep 

Water 



Notes 

1990’s 



BORROW AREA ALTERNATIVES 

1.UPLAND 

2.DREDGE SPOIL ISLANDS 

3.LWF INLET 

4.OFFSHORE 



Potential and Historic Borrow 
Areas 

 

SAND SOURCES 

1. LWF Inlet (AIWW) 

2. LWF Outer Bar (sidecast 

to hopper) 

3. Turkey Trap 

4. Smith  

5. Dredge Spoil Islands 

(Sheep, Monk) 

6. Bid Advertisement 

7. Offshore 



OFFSHORE DATA RESOURCES USED: 
1. USACE Vibracores (1990’s and 2000’s) 
2. C&C 1999 Seismic/Subsurface Investigation 
3. C&C 2003 Seismic/Subsurface Investigation 
4. Artificial Reef Locations 
5. NCDENR CHPP (based on 1995 unpublished data, and 2001 Seamap) 
6. NCDENR Biological/Wildlife Diversity data (2012) 
7. Sonographics Seismic/Subsurface Investigation (2010) 
8. Tidewater Atlantic Research (TAR) Seismic, Magetometer, Sidescan 
Investigation (2011) 
9. Athena Vibracore Collection (2010) 
10. ARC Surveying high-resolution multi-beam bathymetric data collection 
(2011) 
11. Athena Vibracore Collection (2011) 



OFFSHORE 

~60 million cy of reworked 
sediments 



OFFSHORE AREAS FOR FURTHER STUDY (ATM, 2009) 

From September 2009 PPT to 
Board of Commissioners (BOC) 



NCDENR Data 



SAND SOURCE 

 
-Same Volume for 
2011 & 2012 (~$) 
 
-MOA thru State 
 
-400’ Bend 
Widener in 2010 
 
 

Jan 2012 Project 

April 2010 Project 



Upland Truck Haul Projects   

 
 

•Good for medium sized projects 

(<200,000 cy) 

•Minor mob/demob costs,  

•Sand Color typically not as good 

•Frequency of events 

•Road Wear, DOT, Bond, etc.  

200,000 cy @ 15 cy/truck =  

~14,000 Truck Trips 

 

 

HB – 2009, 2008, 2006, 

2004, 2002 



Upland Site: Turkey Trap 

 

• Permitted  

• 3.6 mile drive 

• HB-owned 

• 38 Acres 

• Up to 
~460,000 cy 

• Wetland 
monitoring 



Upland: 
Smith Site 

Permitted, 4.0 mile drive, ~200,000 
cy, availability? 



Tripp Site 

 



• % ‘Gravel’ ~= large shells or limestone (e.g., coquina) rock.   

• % Granular ~=shell-hash.   

• % Fines = clays, etc.   

• % Carbonate ~=shell and shell material.    

 



 



Preferred Borrow Area 

 



GROINS 
 

 



National Research Council of the National Academy 
of Sciences:  

RECOMMENDATION: Agencies should modify their prescriptive laws, regulations, 
and management plans for the coast to allow the use of fixed structures in 

conjunction with beach nourishment projects where project performance can be 
significantly improved, out-of-project negative effects are acceptably small or are 

mitigated as necessary,and beach access or use is not impaired…  

 

 
 
 

 

 

 

 

 

Position Papers For and Against 

Terminal Groins 



 

 

 

 
 

 

 

 

 

 

2008 USFWS & NMFS Recovery Plan  
for the Loggerhead NW Atlantic Population 



Winter/Summer Patterns 

Notes 

Downdrift 

Updrift 



Masonboro Inlet Jetties 

Oregon Inlet Terminal Groin 



  

Natural Coquina Outcropping - Fort Fisher 

Steel Sheet Pile 

Fort Macon 

Alum.Sheet Pile 

Rock (rubble mound) 



Low Profile Rock Groin 



Hunting Island Groins 

Groin construction for several recent projects in SC 

(Hunting Island, Daufuskie Island) have realized costs 

ranging between $1,000 and $1,500 per foot.  



Mitigation Steps for Groins 
    If monitoring shows groins are adversely impacting 

downdrift shorelines: 

– Place additional sand 

– Modify groins (notching, shortening) 

– Groin removal as last resort 

– Examples: Tybee Island, Georgia;  northern NJ (groins 
>460’) 



ALTERNATIVES 

 



Road/Structure 
Debris Remains 

1993 Aerial 
No Action –  

Ocean Isle 

15 yrs = $62 Million 
-Lost Tax Base 

-Private $$ On Erosion 

-Public $$ Roads/Infr. 

-Utility Relocation, etc. 

 

 

1995-2001, 24 homes have been lost to erosion 

on Holden Beach 



Road/Structure 
Debris Remains 



NO ACTION 



NO 
ACTION 



THREATENED STRUCTURE RELOCATION 

PROPERTY BUYOUTS 

Salvesen (2004) buy-out programs can have disadvantages 

including:  

•High Up-Front Cost 

•Reduces Local Tax Base 

•Disrupts Neighborhood 

•May Increase Housing Costs (in short term) 

•Incomplete Participation Limits Effectiveness 

•Higher Costs of Replacement Housing 

Table 1:  Nags Head Estimated Structure Relocation Costs 

Structure Relocation Alternative Estimated Cost/House 

Relocate house to non-oceanfront lot (including 

condemned property losses and new property 

acquisition) 

$1,579,000 

Note:  Estimates based on 1,350 ft
2
 footprint (therefore a two story structure can be estimated as 2,700 

sq ft.) (CSE, 2006).   



“Inlet” vs “Channel” Relocation 

 

  2   4   6   8   10

30

210

60

240

90270

120

300

150

330

180

0

Number of Occurrences by Direction

 

LWF Inlet Outer Channel Orientation 

(No. Occurrences by Direction) 

2000 Outer Channel 

Orientation 



 

 

Excerpted Table from Shallow Draft Inlet report 
 



NC Shallow 
Draft Report  

 





Conceptual Alt 1 with Nourishment 

Dredge 

Alt 1 Terminal  

Groin 

Nourishment 



Dredge 

Conceptual Alt 2 with AIWW Corps 
Maintenance 

Alt 2 Terminal  

Groin 

Dredge 

Nourishment 



MODELING 

• Wave, Hydrodynamic & Sediment Transport  



Extra Slides 

 



CENTRAL REACH PROJECT 
• 1.31 MCY over 22,000 ft (OBE 262 to OBW 781) 



 

• Enough Sand for 2-4 Large Scale Projects 
• Average 3.5 ft cut depth 

CENTRAL REACH BORROW AREA 


